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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Department  of  the 
Army,  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 

The  purpose  of  a Phase  I investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  visual 
observations  and  review  of  available  data.  Detailed  investigation  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
material  testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a Phase  I investigation;  however,  the  inspection  is  intended 
to  identify  any  need  for  such  studies  which  should  be  performed  by  the 
owner. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  of  the  dam, 
removes  the  normal  load  on  the  structure  and  may  obscure  certain  condi- 
tions which  might  otherwise  be  detectable  if  inspected  under  the  normal 
operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  the  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  factors  which 
are  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  frequent  inspec- 
tions can  unsafe  conditions  be  detected  and  only  through  continued  care 
and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.  The  spillway  design  flood  provides  a measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering  the 
size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 

The  assessment  of  the  conditions  and  recommendations  was  made  by  the 
consulting  engineer  in  accordance  with  generally  and  currently  accepted 
engineering  principles  and  practices. 
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National  Dam  Inspection  Program,  PA-479 
Dan  (NOT  ID  Nunber  PA-599,  DBR  ID 
Number  63-71),  Ohio  River  Basin,  Harmon 
Creek,  Washington  County,  Pennsylvania, 
Phase  I Inspection  Report, 


PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


NAME  OF  DAM:  PA-479  I Jb  J / J r> . 

STATE  LOCATED:  Pennsylvania  '' ^ / 

COUNTY  LOCATED:  Washington 

STREAM:  Unroamed  tributary  of  Harmon  Creek,  a tributary  of  Ohio  River 
DATE  OF  INSPECTION:  December  5 and  21,  1978 


ASSESSMENT:  Based  on  the  evaluation  of  the  conditions  as  they  existed 
on  the  dates  of  inspection  and  as  revealed  by  visual  observations,  the 
condition  of  PA-479  dam  is  assessed  to  be  good.-~ 


The  hillside  west  of  the  emergency  spillway  channel  was  found  to  be  wet 
and  irregular,  showing  signs  of  potential  instability.  It  is  recom- 
mended that  this  area  be  closely  examined  and  necessary  remedial  work 
done  to  assure  that  future  slides  do  not  block  the  emergency  spillway. 


The  spillway  capacity  is  classified  as  adequate  according  to  the 
recommended  criteria. 


The  following  recommendations  should  be  implemented  immediately  or  on 
a continuing  basis: 


The  slope  adjacent  to  the  emergency  spillway 
should  be  stabilized  to  prevent  development  of 
a slide  which  would  block  the  spillway. 


The  wet  area  located  on  the  downstream  slope 
should  be  periodically  observed  to  document  if 
a seepage  condition  is  developing.  Necessary 
remedial  work  should  be  performed  if  such 
conditions  develop. 


An  around-the-clock  surveillance  should  be 
provided  during  unusually  heavy  runoff  and  a 
formal  warning  system  should  be  developed  to 
alert  the  downstream  residents  in  the  event 
of  an  emergency.  /^>j7 

( |°7  I*CV31-79-C.flm 


4.  The  dam  and  appurtenant  structures  should 

continue  to  be  inspected  regularly  and  necessary 
maintenance  should  be  performed. 


G.  K.  WITHERS 


Colonel,  Corps  of  Engineers 
bistrict  Engineer 


DATE: 
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PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 
PA-479  DAM 
NDI  I.D.  NO.  PA-509 
DER  I.D.  NO.  63-71 


SECTION  1 

PROJECT  INFORMATION 


a.  Authority . The  inspection  was  performed  pursuant  to  the 
authority  granted  by  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  to  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers 
to  conduct  inspections  of  dams  throughout  the  United  States. 


b.  Purpose . The  purpose  of  this  inspection  is  to  determine  if 
the  dam  constitutes  a hazard  to  human  life  or  property. 


1.2  Description  of  Project 


|The  PA-479  dam  is  one  of  the  14  flood 


a.  Dam  and  Appurtenances 

control  projects  in  the  Harmon  Creek  watershed.  The  dam  consists  of  an 
earth  embankment  approximately  650  feet  long  with  a maximum  height  of 
63  feet  from  the  downstream  toe  and  a crest  width  of  14  feet.  The 
flood  discharge  facilities  for  the  dam  consist  of  a drop  inlet 
primary  spillway  located  near  the  left  abutment  (looking  downstream) 
and  an  emergency  spillway, also  located  on  the  left  abutment. '' The 
primary  spillway  is  a drop  inlet  structure  consisting  of  a two-stage 
reinforced  concrete  riser,  a 24-inch-diameter  reinforced  concrete 
conduit,  terminating  at  a plunge  pool  near  the  left  abutment  at  the 
downstream  toe  of  the  dam.  The  emergency  spillway  is  a trapezoidal 
earth  channel  with  a base  width  of  50  feet  excavated  into  the  left 
abutment.  The  reservoir  outlet  facilities  for  the  dam  consist  of  a 
15-inch  steel  pipe  extending  from  the  upstream  toe  of  the  dam  to  the 
drop  inlet  structure.  Flow  through  the  reservoir  outlet  is  con- 
trolled by  a manually  operated  sluice  gate  located  in  the  drop  inlet 
structure . 
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b.  Location.  The  dam  is  located  on  an  unnamed  tributary  of 
Harmon  Creek,  approximately  one  mile  west  of  Hanlin  Station  in  Hanover 
Township,  Washington  County,  Pennsylvania  (Plate  1).  Downstream  from 
the  dam,  the  stream  flows  approximately  1000  feet  north,  under  the 
Penn-Central  Railroad,  and  joins  Harmon  Creek.  The  first  development 
below  the  dam  is  located  approximately  one  mile  downstream  from  the 
dam  and  consists  of  three  farmhouses.  Harmon  Creek  crosses  the 
West  Virginia/Pennsylvania  state  line  two  miles  downstream  from  the  dam 


In  this  reach,  approximately  15  homes  are  considered  to  be  within  the 
flood  plain  of  Harmon  Creek.  Further  downstream,  Harmon  Creek  flows 
near  the  town  of  Collier  and  joins  the  Ohio  River  at  Weirton,  West 
Virginia.  It  is  estimated  that  failure  of  the  dam  would  cause  large 
loss  of  life  and  property  damage  along  Harmon  Creek. 

c.  Size  Classification.  Intermediate  (based  on  63-foot  height 
and  343  acre-feet  maximum  storage  capacity). 

d.  Hazard  Classification.  High. 

e.  Ownership . County  of  Washington,  Pennsylvania  (address: 

Mr.  Joseph  Geicek,  Administrative  Assistant,  Courthouse,  Washington, 
Pennsylvania  15301). 

f.  Purpose  of  Dam.  Flood  control. 

g.  Design  and  Construction  History.  The  dam  was  designed  by  the 
U.S.  Department  of  Agriculture,  Soil  Conservation  Service,  during  1967. 
The  dam  was  constructed  by  Windy  Hill  Construction  Company  of 
Burgettstown,  Pennsylvania,  with  completion  in  August  1969. 

h.  Normal  Operating  Procedure.  The  reservoir  is  normally 
maintained  at  Elevation  902.8,  the  crest  level  of  an  orifice  on  the 
upstream  face  of  the  drop  inlet  structure.  The  crest  level  of  the 
primary  spillway  is  at  Elevation  913.5.  The  crest  of  the  emergency 
spillway  is  at  Elevation  922.7.  Depending  on  the  rate  of  inflow,  the 
flood  would  be  discharged  through  the  orifice  in  combination  with  the 
primary  and  emergency  spillways. 

1.3  Pertinent  Data 


a.  Drainage  Area  - 1.15  square  miles 

b.  Discharge  at  Dam  Site  (cfs) 

Maximum  known  flood  at  dam  site  - Unknown 
Outlet  conduit  at  maximum  pool  - 58 
Gated  spillway  capacity  at  maximum  pool  - N/A 
Ungated  spillway  capacity  at  maximum  pool  - 8037 
Total  spillway  capacity  at  maximum  pool  - 8095 

c.  Elevation  (USGS  Datum)  (feet) 

Top  of  dam  - 934.2 
Maximum  pool  - 934.2 
Upstream  invert  outlet  works  - 885.0 
Downstream  invert  outlet  works  - 879.2 
Streambed  at  center  line  of  dam  - 877+ 

Maximum  tailwater  - Unknown 


<3.  Reservoir  Length  (feet) 

Normal  pool  level  - 500 
Maximum  pool  level  - 1000+ 

e.  Storage  (acre-feet) 

Normal  pool  level  - 26  (estimated) 

Maximum  pool  level  - 343 

f . Reservoir  Surface  (acres) 

Normal  pool  level  - 4 
Maximum  pool  level  - 18.5 

g.  Dam 

Type  - Earth 
Length  - 650  feet 
Height  - 63  feet 
Top  width  - 14  feet 

Side  slopes  - Downstream:  2H:1V;  Upstream:  3H:1V 

Zoning  - No 

Impervious  core  - No 

Cutoff  - Yes 

Grout  curtain  - No 


h.  Regulating  Outlet 

Type  - 15 -inch  reservoir  outlet  pipe 
Length  - 50+  feet 

Closure  - Sluice  gate  at  drop  inlet  structure 
Access  - Drop  inlet  structure 

Regulating  facilities  - Sluice  gate 

i.  Spillway 


Primary 


Emergency 


Type  - 


Drop  inlet 


Length  - N/A 

Crest  elevation  - 913.5 

Gates  - None 

Upstream  channel  - Lake 


Downstream  channel  - 24-inch  outlet 

conduit 


Trapezoidal 
earth  channel 
50  feet 
922.7 
None 

Trapezoidal 
earth  channel 
Trapezoidal 
earth  channel 
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SECTION  2 
DESIGN  DATA 


2.1  Design 


a.  Data  Available.  The  available  information  was  provided  by  the 
Pennsylvania  Department  of  Environmental  Resources  (PennDER)  and  the 
Soil  Conservation  Service  (SCS) . 


(1)  Hydrology  and  Hydraulics.  The  available  information  consists 
of  principal  freeboard  and  emergency  spillway  inflow  hydrographs  and 
the  results  of  associated  flood  routings. 


(2)  Embankment.  The  available  information  consists  of  design 
drawings,  geology  and  soils  reports,  laboratory  soil  test  results,  and 
the  results  of  slope  stability  analyses. 


(3)  Appurtenant  Structures.  Available  information  includes 
design  drawings  and  design  calculations. 


b.  Design  Features 


(1)  Embankment 


As  designed,  the  dam  (Plate  2)  is  a homogeneous 
embankment  with  a central  cutoff  trench  and  a 
trench  drain  beneath  the  downstream  slope 
(Plate  3).  The  cutoff  trench,  with  a bottom 
width  of  17  feet,  was  extended  5 to  10  feet 
below  original  ground  along  the  valley  floor. 

On  the  abutments,  the  width  of  the  cutoff 
trench  was  reduced  to  12  feet  and  the  depth  was 
approximately  5 feet.  A 4-foot-wide,  10-  to 
15-foot  trench  filled  with  granular  material 
located  beneath  the  downstream  slope  constitutes 
the  internal  drainage  system  for  the  embankment 
(Plate  4) . The  trench  drain  starts  at  a level 
approximately  30  feet  below  the  dam  crest  level 
and  40  feet  downstream  from  the  center  line  of 
the  dam  near  the  right  abutment  and  terminates 
at  a filter  blanket  near  the  discharge  end  of 
the  outlet  pipe  at  an  elevation  approximately 
55  feet  below  the  dam  crest  and  64  feet  down- 
stream from  the  center  line  of  the  dam.  Over 
the  lower  half  of  its  length,  the  trench  drain 
is  equipped  with  a 12-inch-diameter  perforated 
drainpipe.  On  the  left  abutment,  the  internal 
drainage  system  consists  of  a minimum  2-foot- 
thick  drainage  blanket.  This  drainage  blanket 


starts  at  a level  approximately  30  feet  below 
the  dam  crest  and  40  feet  downstream  from  the 
center  line  of  the  dam  and  terminates  ‘at  the 
drainage  blanket  near  the  downstream  end  of  the 
outlet  pipe. 

Two  principal  borrow  materials  for  the  embank- 
ment were  classified  as  follows:  clayey  sands 
containing  15  percent  gravel  and  50  percent 
fines  with  a liquid  limit  of  35  percent  and 
plasticity  index  of  18,  and  silty  clays  con- 
taining 83  percent  fines  with  liquid  limit  of 
40  percent  and  plasticity  index  of  22. 

b.  The  dam  was  designed  to  have  a 3 to  1 (horizontal 
to  vertical)  slope  on  the  upstream  face  with  ai\ 
8-foot-wide  bench  at  elevation  903.3.  The 
downstream  face  was  designed  to  have  a 2 to  1 
slope . 

c.  The  subsurface  investigation  conducted  for  the 
dam  consisted  of  numerous  borings  and  test  pits. 

The  locations  of  these  borings  are  shown  in 
Plate  2.  Selected  boring  logs  are  illustrated 
in  Plates  5,  6 and  7.  The  typical  subsurface 
profile  (Plate  8)  consists  of  up  to  5 feet  of 
medium  to  stiff  sandy  clayey  silts  on  the  valley 
slopes  and  about  10  to  30  feet  of  alluvium  in 
the  valley  bottom.  The  alluvium  is  classified 
as  medium  dense  to  dense  clayey  gravels  and 
clayey  sands  containing  33  to  56  percent  gravel. 

The  bedrock  at  the  dam  site  consists  of  thin- 
bedded  Birmingham  Shale  on  the  abutments  and 
Pittsburgh  Red  Bed  Shale  underlying  the  valley 
bottom.  The  shales  were  separated  by  2-  to 
3-foot-thick  layers  of  Ames  Limestone.  The 
permeability  of  the  bedrock  varied  between 

0.1  foot  per  day  and  8.6  feet  per  day  (4  x 10 
to  3 x 10-3  ft/sec).  In  general,  the  higher 
permeability  rates  were  encountered  in  the 
valley  bottom. 

(2)  Appurtenant  Structures.  The  appurtenant  structures  of  the  dam 
consist  of  a drop  inlet  primary  spillway  and  an  emergency  spillway.  The 
primary  spillway  structures  consist  of  a single-stage  reinforced  con- 
crete riser  and  a 24-inch-diamcter  reinforced  concrete  conduit  through 
the  embankment,  terminating  at  a plunge  pool  at  the  downstream  toe  of 
the  dam  (Plates  9,  10  and  11).  A 15-inch-diameter  steel  pipe  from  the 
upstream  toe  of  the  dam  discharging  into  the  drop  inlet  structure 


constitutes  the  reservoir  outlet  facilities.  The  outlet  conduit 
through  the  embankment  is  supported  on  concrete  bedding  and  is  equipped 
with  six  reinforced  concrete  cutoff  collars  25  feet  on  center. 

The  emergency  spillway  is  a trapezoidal  channel  excavated  into  the  left 
abutment.  The  bottom  width  of  the  trapezoidal  channel  is  50  feet  with 
2 to  1 side  slopes.  A 30-foot  level  section  of  the  channel  bottom 
constitutes  the  control  section  of  the  emergency  spillway.  The  control 
section  is  located  at  Elevation  922.7.  The  embankment  side  of  the 
emergency  spillway  channel  is  protected  with  riprap. 

c.  Design  Data 

(1)  Hydrology  and  Hydraulics.  Available  information  indicates 
that  the  emergency  spillway  was  designed  to  pass  a hydrograph  with  a 
peak  of  8612  cfs,  corresponding  to  25.8  inches  of  precipitation  in 

6 hours,  without  overtopping  the  embankment.  This  hydrograph  was 
apparently  routed  through  the  reservoir  starting  at  normal  pool 
(Elevation  902.8)  and  producing  a maximum  pool  at  Elevation  934.2  with 
a peak  emergency  spillway  outflow  of  8037  cfs.  The  top  of  the  dam  was 
established  at  Elevation  934.2. 

(2)  Embankment . Available  information  indicates  that  laboratory 
tests  for  the  embankment  design  consisted  of  classification,  compaction, 
and  shear  strength  tests.  Shear  strength  parameters  for  the  embankment 
material  were  obtained  from  consolidated-undrained  triaxial  shear  tests 
conducted  on  samples  compacted  to  95  percent  of  maximum  Standard  Proctor 
dry  density.  Total  stress  strength  parameters  of  two  samples  were 
reported.  Internal  friction  angles  were  15.5  and  17  degrees  and  cohe- 
sion 500  and  875  psf.  It  was  reported  that  a slope  stability  analysis 
was  conducted  utilizing  modified  Swedish  circle  and  modified  sliding 
block  analyses.  The  stability  of  the  downstream  slope  under  steady- 
state  seepage  and  stability  of  the  upstream  slope  under  rapid  drawdown 
conditions  was  considered.  For  steady-state  seepage  analysis,  the  pool 
level  was  taken  at  Elevation  922.7,  the  emergency  spillway  crest  level. 
The  analysis  considered  a phreatic  line  from  emergency  spillway  eleva- 
tion to  the  trench  drain  beneath  the  downstream  slope.  The  minimum 
computed  factor  of  safety  was  1.48  for  the  downstream  slope  under  a 
steady-state  seepage  condition  and  1.77  for  the  upstream  slope  under 
rapid  drawdown  conditions.  A stability  analysis  for  the  emergency 
spillway  cut  indicated  a minimum  factor  of  safety  of  1.15. 

(3)  Appurtenant  Structures.  Available  information  indicates 
that  the  appurtenant  structures  were  standard  SCS  designs. 

2.2  Construction.  As-built  drawings  and  construction  progress  reports 
prepared  by  the  Commonwealth  of  Pennsylvania,  Department  of  Environ- 
mental Resources  were  available  for  review.  To  the  extent  that  can  be 
determined,  the  construction  of  the  dam  was  in  conformance  with  SCS 
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specifications.  No  significant  construction  changes  were  noted  in  the 
embankment  design.  The  dam  was  constructed  under  the  supervision  of 
an  SCS  field  representative.  It  is  reported  that  the  earthwork  was 
monitored  by  field  density  tests.  However,  the  results  were  not 
available  for  review. 

It  is  reported  that  both  during  construction  and  after  completion  of 
the  dam  several  landslides  occurred  on  the  hillside  adjacent  to  the 
emergency  spillway.  The  first  slide  occurred  in  June  1969  during  the 
excavation  of  the  emergency  spillway.  Approximately  2000  cubic  yards 
of  material  was  removed  from  the  hillside  and  the  slopes  were  regraded. 
The  dam  was  completed  in  July  1969.  The  second  slide  occurred  in 
September  1969;  however,  the  slide  did  not  progress  into  the  emergency 
spillway  channel.  In  the  spring  of  1970,  additional  slides  were 
observed  blocking  approximately  half  of  the  emergency  spillway  channel. 
Again,  the  material  was  removed  and  the  slopes  regraded.  A detailed 
investigation  of  the  condition  was  undertaken  during  1970,  including 
an  additional  subsurface  investigation.  The  detailed  investigation 
concluded  that  the  permanent  solution  would  be  too  costly.  Therefore, 
the  slide  area  was  to  be  periodically  monitored  and  necessary  maintenance 
be  undertaken  as  the  slides  occur. 

2.3  Operation.  No  records  of  operation  are  kept. 

2.4  Other  Investigations.  A report  entitled,  Harmon  Creek,  PA-479 
Slide,  dated  April  2,  1971,  presents  the  detailed  investigation  con- 
ducted on  the  emergency  spillway  stability  problem. 

2.5  Evaluation 


a.  Availability.  Available  information  was  obtained  from  SCS  and 
PennDER. 


b.  Adequacy 

(1)  Hydrology  and  Hydraulics . The  available  information  is 
considered  to  be  adequate  to  assess  the  conformity  of  the  design  to 
the  current  spillway  design  criteria. 

(2)  Embankment . Review  of  the  geotechnical  aspects  of  the  design 
indicates  that  the  design  generally  followed  currently  accepted 
practices  for  subsurface  investigation,  laboratory  testing,  and 
stability  analyses. 

(3)  Appurtenant  Structures.  Review  of  the  design  drawings 
indicated  that  the  appurtenant  structures  were  designed  and  constructed 
in  conformance  with  currently  accepted  engineering  practices.  However, 
concern  exists  as  to  the  continued  stability  of  the  hillside  adjacent 
the  emergency  spillway,  since  post-construction  engineering  studies 
did  not  provide  a permanent  solution  to  this  problem. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Findings 


a.  General.  The  on-site  inspection  of  PA-479  dam  consisted  of 


1.  Visual  inspection  of  the  embankment,  abutments, 
and  embankment  toe. 


2.  Visual  examination  of  the  emergency  spillway  and 
visual  portions  of  the  primary  spillway. 

3.  Observation  of  factors  affecting  the  runoff 
potential  of  the  drainage  basin. 

4.  Evaluation  of  downstream  hazard  potential. 


The  specific  observations  are  illustrated  in  Plate  12  and  in  the 
photographs  in  Appendix  C. 

b.  Embankment.  In  general,  inspection  of  the  embankment  consisted 
of  searching  for  indications  of  structural  distress,  such  as  cracks, 
subsidence,  bulging,  wet  areas,  seeps  and  boils,  and  observing  general 
maintenance  conditions,  vegetative  cover,  erosion,  and  other  surficial 
features. 


In  general,  the  condition  of  the  dam  is  considered  to  be  good.  Only 
one  wet  area  was  observed  on  the  downstream  slope  near  the  left  abutment 
immediately  above  the  outlet  works  plunge  pool.  No  perceivable  seepage 
was  associated  with  this  wet  area.  The  slope  adjacent  to  the  emergency 
spillway  was  found  to  be  wet  and  irregular,  suggesting  a progressing 
slide. 


The  top  of  the  dam  was  surveyed  relative  to  the  emergency  spillway 
crest  elevation  and  was  found  to  be  within  one— half  foot  of  the  cambered 
crest  elevation.  Irregularities  appeared  to  be  caused  by  truck  tracks 
on  the  crest. 


c.  Appurtenant  Structures.  The  appurtenant  structures  were 
examined  for  deterioration  or  signs  of  distress  and  obstructions  that 
would  limit  flow.  In  general,  the  structures  were  found  to  be  in  good 
condition.  No  significant  deficiencies  were  noted  at  this  time. 

d.  Reservoir  Area.  A map  review  indicates  that  the  watershed  is 
predominantly  covered  with  reclaimed  strip  mines.  A review  of  the 
regional  geology  (Appendix  E)  indicates  that  the  slopes  of  the  reservoir 
are  likely  to  be  susceptible  to  landslides. 
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e.  nnun.tream  Channel.  The  description  of  downstream  conditions 
is  included  in  Section  1.2b. 

1. 2 Evaluation.  The  dam  is  considered  to  be  in  good  condition.  Jhe^ 

most  significant  condition  at  the  dam  site  is  the  Ihi s 

of  the  emergency  spillway  cut.  as  demonstrated  by  past  Probiems.  T 
area  should  be  closely  examined  and  necessary  remedial  work  done  to 
assure  that  future  slides  do  not  block  the  emergency  spillway.  The  wet 
spot  on  the  downstream  slope  should  also  be  periodically  observed  to 
document  if  a seepage  condition  is  developing. 


SECTION  4 

OPERATIONAL  FEATURES 


4.1  Procedure . The  reservoir  is  normally  maintained  at  the  crest 
level  of  the  orifice  on  the  drop  inlet  structure.  The  reservoir  outlet 
pipe  can  be  used  to  draw  down  the  permanent  pool  when  required.  The 
reservoir  outlet  gate  is  normally  closed. 

4.2  Maintenance  of  the  Dam.  The  maintenance  of  the  dam  is  considered 
to  be  satisfactory.  The  downstream  and  upstream  faces  of  the  dam  are 
covered  wi"th  grass  and  crown  vetch.  Washington  County  personnel 
reported  that  there  is  no  full-time  dam  tender  responsible  for  the 
maintenance  of  the  dam.  The  maintenance  is  performed  by  outside  con- 
tractors on  an  as-needed  basis. 


4.3  Maintenance  of  Operating  Facilities.  The  only  operational  feature 
is  the  reservoir  outlet  pipe  sluice  gate  operated  by  a hoist  located  on 
the  primary  spillway  drop  inlet  structure.  Since  the  drop  inlet  struc- 
ture was  not  accessible,  this  facility  could  not  be  closely  examined. 

4.4  Warning  System.  No  formal  warning  system  exists  for  the  dam. 
Telephone  communication  facilities  are  available  via  homes  approximately 
one  mile  east  of  the  dam  near  the  community  of  Hanlin  Station.  The  site 


SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features 

a.  Design  Data.  PA-479  dam  has  a watershed  of  1.15  square  miles 
and  impounds  a reservoir  with  a surface  area  of  4.3  acres  at  normal 
pool  level.  The  emergency  spillway  of  the  dam  is  located  on  the  left 
abutment.  The  capacity  of  the  emergency  spillway  is  reported  to  be 
8037  cfs  with  no  freeboard. 

b.  Experience  Data.  As  previously  stated,  the  PA-479  dam  is 
classified  as  an  intermediate  size  dam  in  the  high  hazard  category. 

Under  the  recommended  criteria  for  evaluating  emergency  spillway 
discharge  capacity,  such  impoundments  are  required  to  pass  full  PMF. 

The  PMF  inflow  hydrograph  for  the  reservoir  was  determined  using  the 
Dam  Safety  Version  of  the  HEC-1  computer  program,  developed  by  the 
Hydrolgoic  Engineering  Center  of  the  U.S.  Army,  Corps  of  Engineers. 

The  data  used  for  the  computer  input  are  presented  in  Appendix  D.  The 
PMF  inflow  hydrograph  was  found  to  have  a peak  flow  of  3081  cfs.  The 
computer  outputs  are  also  included  in  Appendix  D. 

c.  Visual  Observations.  As  observed  during  the  inspection  and  as 
reported  from  previous  investigations,  the  potential  exists  for  the 
emergency  spillway  to  be  blocked  (completely  or  partially)  by  a slope 
failure  above  the  spillway.  Such  a failure  would  be  more  likely  to 
occur  during  heavy  rainfall  conditions  requiring  discharge  through  the 
spillway. 

d.  Overtopping  Potential.  The  PMF  inflow  hydrograph  was  routed 
through  the  reservoir,  and  it  was  found  that  the  dam  can  pass  the  PMF 
without  overtopping.  To  obtain  an  upper  bound  on  the  maximum  pool  level 
during  the  passage  of  PMF,  the  spillway  discharge  rating  was  conserva- 
tively based  on  a rectangular  cross  section,  with  the  base  of  the 
rectangle  taken  equal  to  the  base  of  the  trapezoidal  emergency  spillway 
cross  section. 

e.  Spillway  Adequacy.  The  spillway  capacity  (greater  than  100 
percent  PMF)  is  classified  to  be  adequate  according  to  the  recommended 
criteria. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 

(1)  Embankment.  As  discussed  in  Section  3,  the  field  observations 
did  not  reveal  any  signs  of  distress  that  would  significantly  affect  the 
stability  of  the  embankment.  However,  it  should  be  noted  that  since  the 
dam  is  a flood  control  facility,  it  impounds  a relatively  small  reservoir 
under  normal  operating  conditions  relative  to  its  full  storage  capacity. 
Therefore,  the  dam  was  not  subjected  to  its  maximum  loading  conditions 

on  the  date  of  inspection. 

The  wet  area  on  the  downstream  slope  is  not  considered  to  be  signifi- 
cant relative  to  the  overall  stability  of  the  embankment  at  this  time. 

(2)  Appurtenant  Structures.  Performance  of  the  appurtenant 
structures  is  considered  to  be  satisfactory  at  this  time.  However,  a 
potential  exists  for  blockage  of  the  emergency  spillway  with  sliding 
material  from  the  adjacent  slope. 

b.  Design  and  Construction  Data 

(1)  Embankment.  Available  information  indicates  that  the 
stability  of  the  dam  was  analyzed  for  steady-state  seepage  and  rapid 
drawdown  conditions  using  the  modified  Swedish  circle  slope  stability 
analysis  procedures.  The  minimum  factor  of  safety  was  reported  to  be 
1.77  for  the  steady-state  seepage  stability  of  the  downstream  slope 
and  1.48  for  the  rapid  drawdown  condition  of  the  upstream  slope. 

Strength  parameters  were  obtained  from  consolidated-undrained  triaxial 
shear  tests.  Construction  progress  reports  indicate  that  the  dam  was 
constructed  under  the  supervision  of  an  SCS  field  representative  and 
the  earthwork  was  monitored  by  field  density  tests. 

(2)  Appurtenant  Structures.  Review  of  the  design  drawings 
indicates  that  there  are  no  apparent  structural  deficiencies  that  would 
significantly  affect  the  performance  of  the  appurtenant  structures  other 
than  the  potential  slope  stability  problem  in  the  emergency  spillway. 

c.  Operating  Records.  There  are  no  operating  records  kept  for 
the  dam. 


d.  Post-Construction  Changes.  The  only  post-construction  activity 
reported  at  the  dam  site  was  the  excavation  of  the  slide  adjacent  to  the 
emergency  spillway. 
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e.  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone  1,  and 
based  on  visual  observations,  the  static  stability  of  the  dam  is  con- 
sidered to  be  adequate.  Therefore,  based  on  the  recommended  criteria 
for  the  evaluation  of  seismic  stability  of  dams,  the  structure  is 
presumed  to  present  no  hazard  from  earthquakes. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS /PROPOSED  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Assessment.  The  visual  observations  indicate  that  the  PA-479 
dam  is  in  good  condition.  No  conditions  were  observed  that  would  sig- 
nificantly affect  the  overall  performance  of  the  structure  at  this  time, 
However,  as  previously  noted,  the  dam  was  not  inspected  under  its 
maximum  loading  condition. 


A wet  area  observed  at  the  downstream  face  of  the  dam  is  not  considered 
to  be  significant  relative  to  the  overall  performance  of  the  dam  at 
this  time.  However,  this  area  should  be  periodically  observed  to 
determine  if  a seepage  condition  is  developing. 


The  slope  adjacent  to  the  emergency  spillway  should  be  stabilized  to 
prevent  a slide  from  developing  which  would  block  the  spillway. 


The  capacity  of  the  spillway  was  found  to  be  adequate  according  to  the 
recommended  criteria. 


b.  Adequacy  of  Information.  Available  information  in  conjunction 
with  the  visual  observations  and  the  previous  experience  of  the 
inspectors  are  considered  to  be  sufficient  to  make  a reasonable  assess- 
ment of  the  condition  of  the  dam. 


c.  Urgency.  The  following  recommendations  should  be  implemented 
immediately  or  on  a continuing  basis. 


d.  Necessity  for  Additional  Data.  No  additional  data  are  con- 
sidered required  at  this  time. 


7.2  Recommendations/Remedial  Measures . It  is  recommended  that: 


The  slope  adjacent  to  the  emergency  spillway 
should  be  stabilized  to  prevent  development  of 
a slide  which  would  block  the  spillway. 


The  wet  area  located  on  the  downstream  slope 
should  be  periodically  observed  to  document  if  a 
seepage  condition  is  developing.  Necessary 
remedial  work  should  be  performed  if  such  con- 
ditions develop. 


An  around-the-clock  surveillance  should  be 
provided  during  unusually  heavy  runoff  and 
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a formal  warning  system  should  be  developed  to 
alert  the  downstream  residents  in  the  event  of 
an  emergency. 

The  dam  and  appurtenant  structures  should 
continue  to  be  inspected  regularly  and  neces- 
sary maintenance  should  be  performed. 
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• and  thin  cl—  strata,  a 


Hearts— , It.  gry,  1|— , I 

car—  plea—  — tv  0.2*  la—,  ears 
Clay,  a— la,  gry  ta  grn-gry.  can  l 
— ta  0.1'  la—,  highly  broken  asi 
plea—,  cental—  aa—  cl—  strata, 
etslnl—  natal  bla—  aaw  fract—s 
ala—  thin  baddt—  plan—.  11—.  * 
Batten  af  hale  - wt  hale. 

ML  (9/12/44)  lO.ft’  *.  (l/ll/M) 


a— lllfr— , — ally  scratched  alth  f 
> highly  brakan  alth  cl—  . 

w scratched  alth  finger— 11.  cored 
— ala—  caw  alth  graval  and  aaal 
cental—  mm  vertical  fractwr— , 
w a—  belli—  plana*,  cere  readily  ba 
taw  agpsere  ta  ba  la—  — e the  red  bate 


ll.r  ML  (VWU)  \%.Y 


Cl—,  ate  srtm  pm  aft,  bn,  wt,  CL 
Kbm  ad  gabbUa,  UK  —awl.  IK 


oaO  fiaat  (bit  bltei^p  gaallHaad 

ba  k atm  H arJad  -0— trig  plaatte  f tana,  vaay  Iba  ta  IU'  aad  It— 
batOteaa  ta  ftattw  af  bade,  wak  a— tip  naatabrl  vtm  Mlfa,  aaatal—  al—  ei 
aa— la— aaK  aMft  aaad  aad  g—1  at—  0— laataw,  aaw  Kaw  plttl—  frw 
wi  aaa—.  aaw  bf*lr  a—m—ad,  aa  — —aaal  at—  gtea—  ta  oo.r,  saw. 
(Kbm  — be  d,t»  la—,  aaaaaiw  sntteal  Kaban. 
aia  af  bate  - wt  Sate,  ml  (VlK)  7.r  ml  (bVW)  ?.r 


Afgwa.  1.0*  ad  wd  al—  abala  waavad  in  11—1— 
sat  — far  drill  rig- 

cur,  «ui.,  ru-m  t.  U.e.  v— 

wTio.t  n u Uf.It  ■■"■*■1 U* 


nurruii.  »ur  tvii  u— . t»  •«*  «ei» 
M.  wmm.  dlu  MM.  .1  <ku  «tl»  UU 


eav  I—  thw— h thlr  aeatlsa,  aawd  places  — ta  0.1 
la—,  this  bedded,  a— ms  O.Ol*  thick,  aaw  readily 
breaks  ala—  the  anatb  heal  ante  1 baddt—  ylwi, 
a— a cl—  atwta.  aaw  vert  1—1  fwrtww  — d Iran 


i5**»iSBS“IS*S5|?: 


\t-> 


Mala  If-pth 

£cs_n — acriiMf  tf  g-T^r'-i’t- 


— LL*_ 


•.0 

l.> 

).0 

».» 

s.o 

7.3 

J.S 

u.s 

II.  •» 


1.5 
3.0 
1.5 
0.0 
>.s 
o.s 
u.s 
11. 0 

15.0 

11.0 
10.0 
10. 0 
22.0 
2'i.0 
20.0 
20.0 
JO.O 
12.0 
I .0 
M.O 
37.0 
tO.S 
15.  S 


50.0  30.5  LUMtw 


Cloy  ai-al- , W»  to  ern-gry,  aaaiiy  -cratched  with  I Ing-mall, 
oorod  plec»a  up  t-  o.».*  long,  belnw  I ** . if  e«r«  v-ry 
highly  krt<f*  *l»*.  pi*'  irokwi  an- a 1 3-1  thin 

•e-dded.  'we*  vart lea*  fracture*.  'ran  HitMig  not*.' 

• long  •••■Ming  plains. 

Sh»l#.»Ml,  black,  vastly  ar patched  with  fingernail, 
highly  aratt*  iw>*  oiid  broken,  clay  a-oas,  ll«y  fra*  2».n*, 
aa«’  lawn  stain!***. 

Clay  Simla,  an*  ta  «m-gry,  rad-hm  15.0-M..5* , eon  aa 
krattlal  with  f tmo-niat I . rvt  »»r»  highly  broken  «<tl 
clay  etroto  to  2'  0*  iwi  in  an.  a -A.$  ta  '•5. 5’.  Hr  law 
'5.3  care  al»*a  lav  brakm  »naa  with  aaa.  clay  strata, 
aopactally  fro*  * •.  „Vl.  I»,  5 .l-35.*l',  ami  5.'.  1-5' .•  1 
and  It  appears  ta  ba  la*a  »ai'rni*  Cara  places  5.  l-Sb.1’ 
0.'i5  to  0.V  lone  with  one  piect  I 5'  long,  rack  la  thin 
bedded  appro*.  '1.02*  thick,  v-rttcal  fracti.rea  preset,  Iran 
ota  In  I nr.  notml  ta  'in."*,  oom-  calelte  fract.-rc  fl'lltr,  can 
la  liny  2M-I$.  < ami  if., 5- Vi.d  1 t.-y*  in  /an,  plait- a af 
weakness  appear  In  care  hari  -nntally  alone  padding  planes  ami 
vortical  a'anr  mall  fractures. 

It.  gry,  fnaal)  Ifermia,  very  liny,  can  ha  scratch#*  * 
hnifa,  tract-  of  coal  at  » .o'  wltl  clay  atreta. 

Clay-  aha l-  , -a*',  "ry,  can  h barely  scratched  with  ftir'-rnatl, 
clay  atrata  at  top,  llry,  thin  bf.bl.-rt.il.  02  V thick, 
lotto*  of  heir  - wet  hole 
HI.  C /21/M)  I-  O’ 


*.7.-.  Vi.  3 
VI.  3 33.5 
53.  » C». 5 


■at*  containing 
Own.  corad 

Err*  — 


MlMm  ■vu-at; 


-Sms- 


1 1.1.  D.,.h 

. In*  Tt »W'«1«  ■>  -tTl.l! 


v*ww  raw  ana 

*•"  ip* 

c aaa  Jit 

— xi — Hgp.r»T  * i ‘pay  ■ 


Ikjgffl 


ia-ibxs 


rra*  To 
Mo LL 


10.2  12. f 

12.11*  25. C 


roraot  litter,  mota,  rte.  1-1-1. I sp) 

Clay,  aamty,  bm,  «r>l»t.  trace  I-*.-  -lie 

of  grovel,  20  aand,  fine*  are  -)«, 

■odaratrly  plastic,  gradao  into  Njfl 

CC  below 

l-ravel,  aand  with  clay,  bm,  » 

w*t,  trace  o'  canblaa,  "0 

gravel,  23.  sand,  :ir  plant tc 

flnas,  Cf-aroi  particles  arc  aub- 

round  and  fairly  well-graded 

aandotona. 

Shale,  clay,  «ed.  to  dk.  gry, 

can  ha  scratched  with  fillers  (aomr 

•sally  ncratch-d),  some  *om-«  ora  ' 

ll^r.  Cara  Hdily  broken  with  clay 

strata,  Places  up  to  *>.25'  lone,  cora 

contains  vortical  fractures  with  Iran 

staining. 

I lams  tons,  f.lmra  format  ion).  It. 
rry.  *•«  be  scratched  with  knife,  cored 
pioct-a  up  to  il.S'  long,  fwasllilerwtia. 

Clay- aha  I- , gry  to  gm-gry,  red -fry  from 

1".S  to  21.0’,  con  be  barely  ac rat cl>ed 

with  knlfa,  limy,  contain*  Clay  atreta,  ««■*  vertical 

fractures,  no  Iran  staining  noted  this  section,  .-or-*! 

plcvco  up  to  0.7'  long,  avo*  broken  on  a al«n-.  core  to 

22.0’,  helm*  22. S’  core  fits  fairly  well  tog-th-r 

Sattam  of  halo  - wet  hole  *«.  ( /21/CI)  1.3* 


euaHg- 


Nolo  Depth 
tram  Ta 


mimi  it  mmn 


,0.  ta  .«.*,  Cloy,  aaml 
, 25:;  aand.  AS . plastic 


0.0  3.0  Estimated  ta  ha  similar  ta 

with  grovel,  red-brn,  10  \ 
flnoo 

3.0  23.0  Cktlmatad  to  hr  similar  to  :*  In  I*  <2*  7.1  to  2i.5"  am 
IS'  *3,  0.-,  f*.  13.0*  aand,  clay  with  gravel,  motet  ami 
w-t.  Pm,  2ir  grev-l,  IV  aand,  \*r'  eohhlan  and  15 
plastic  fines.  Opt  •a-plo  12.3  to  confirm  estlwai 


intf. 

Soil 

ClAM 

far±«- 


Saanost.  sm  Ji 


UEL BsJL. 
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HARMON  CREEK  WATERSHED 

PLOOOffATEO  Of TAROiNC  0AM  PA-4'9 
WASHINGTON  COUNTY,  *C«MSVt.VA>g»A 

LOGS  OF  0RILL  HOLES  AND  TEST  PITS 


U.  a DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


.....  * MT-lMi t-47 


r*-1T9-p_ 


PLATE  5 


D‘APPOLONU 


fi.0  10.0  Highly  dMtlwnl  Wrtck,  clay  with  Mnd  •"*  grwl.  gry,  e^t.  fhln  Ha** 

Mt«4  la  Nik  Nlir  at  W.»’.  .. 

to  0 -0.0  clay  aha  la,  gm-gry.  vary  highly  witWM,  raally  Mratet*#d  with  flagarw 

lt-y,  clay  •trala.  vary  pnm  reanvary.  -lrtl 

with  aaM  hrahaa  and  elay.*y  *aaaa,  aN»  Iraa  staining  ta  ».»  . hn  clay 
•.*.0  butt**  al  hala  - aat  hala 

Ml  ( V22/50)  17.0* 


0.1  larvat  ltttar,  raa ta,  ate.  »-»"»» 

1.1  Clay,  Mnd  with  graval,  km,  Cl. 

•mist.  average  caapMltton.  **•*“ 

1 v graval , NX  aaad.  fine*  ara  *-*-» 

plastic.  trace. af  aaall  cobbles,  1-  -1 

percent  af  graval  rangaa  fraa  traca  i-  r* 
ta  71  , caaraa  particle*  ara  nodemtaly 
durabla  alth  asm  nvndureblr. 
a.*l  .and,  graval  with  clay,  gm,  SC 
aat,  w:  graval,  IS  - aaad,  flaaa 
ara  plastic,  caaraa  part tel aa  ara 
fairly  wall  graded  and  aaderafaly 
durable. 

f .O  Lfaaataaa  (Aw#  larwttan),  l«. 

gry.  can  ha  scratched  alth  knife, 
feast  l If  emus.  Cantatas  clay  and 
caal  arena , care  la  highly  hrakan  ta 
U.O' , place*  up  ta  0.0’  long,  clay 
strata  up  to  0.7'  lang. 

30.5  Clay  shall-.  It.  ta  aad.  gry, 

11.0-1*1.5'  and  72.  3-25. •* , rad-bra 
«*  gnv-gry  raaalndar  of  car*,  liny, 
canglaaarate  alth  sand  and  graval 
alsa  Inclusions,  core  contained  cloy 
atrata  and  highly  broken  -anas, 
balsa  JV.5*  car*  flta  fairly  aril 
together,  allchan  old**  net ad  at  20.0* 
dipping  MM  free  burl coats 1,  corod 
plocos  up  ta  0.5'  long,  care  can  be 
ossify  scratched  alth  knlfa. 


Cotta#  of  1 
Ml  (0/2/06] 


of  halo  - aat  halo 


0AmH.ES 
fraa.  ta. 


U.O  l".0 

l'.O  17.  i 


l)  $.$•  ML  (0/7/00)  2.0* 


M M Topsail,  raata.  ate.  fl| 

0.1  1.5  Clay,  sand  alth  graval,  rad  bam,  no  1st.  IK  •#.  ■ 

fins  graval,  IV  aaad,  flaaa  are  plastic. 

2.5  0.0  Crave l,  aaad  alth  clay,  rad-bra,  a* tat,  act  *GC  1 

fraa  appro ■.  J.5\  vary  eli*.t  aarpag  a* idea*, 
trace  af  aabbla*.  W gravel.  SC  seed,  kg'  1 

plastic  Una*,  caarac  particle*  are  this  md 
platy  sandstone  particle*,  osier  Italy  durable, 
aobdatana  can  ba  scratched  alth  knlfa.  This 
notarial  gra.tod  Inc*  SC  balsa 

5.0  0.5  hand,  graval  al«t>  clay,  rad-bra.  art.  slight  *0C 

. aaapsp*  aat  ad  fraa  this  hurl  ran,  flaaa  «t*d 
grading  fran  «0  ta  M.  5.0  ta  0.0'  Uaaa  aaa 
plastic,  tree*  af  sandatsas  cabbl**,  K; 
graval,  *M>-  sand,  caaraa  part u 1m  this  aad 
platy  Mwdatawa  and  Simla.  grovel  part fc Us 
ar#  fins  ta  nad.  with  a*M  Urn*,  part  Idas  ara  nsndicabli 
with  aan*  wdraetaly  durable. 

0.5  baft  an  af  pit  - act  A.  (7/1V00)  0.5'  A (7/25/00)  0.0' 


0.0  0.5  TspMfl.  raata,  etc.  alth  sear  rarest  Uttar. 

0.5  0.0  Craval,  aaad  etth  clay  and  cabbUa,  rad-baa,  nalet  0.5  t*  5.5'.  taaOl 

af  cabbl**,  A:  graval,  W , sand,  flaaa  ara  plastic  caaraa  partlaUO 
this  and  platy  wdneately  durabla  saaOstaM  olth  aan*  nmidirahl*  M 
5.5  t*  d.0'  act,  olth  lansap  af  platy  cabbUa, 'aabb Isa  about  15‘.  th* 
tuna  a a 0.1'  thick  of  CL  containing  55  plastic  fine*  anted  ha  too  an  m 
this  aatsrlal  grad  as  tnt*  SC  praportlsns  at  0.0*. 

1.0  10.5  toad,  clay  etth  graval,  red-bnl,  act,  also  tripnga  aatad  U (his  M 
Traca  of  sandstana  cabbie*  ()-r).  25;  grovel.  Ml.  Mad,  »•  plsatfld 
graval  particle*  fine  ta  aad.  olth  sow  largo  caarae  partlcloe  this  4 
platy  M adorable  shale  aad  sand* tens. 

10.5  htta  af  pit  - dot 


0.0  0.5  TepMll,  fsaeat  llttsr,  raata.  rtc. 

0.5  i.O  Clay,  sand  olth  graval,  brn,  slightly  nalet.  Cl. 

10*  graval,  15  sand,  fines  ara  pUattc. 

S.O  0.5  Craval,  clay  olth  sand,  red-bm.  Mist,  traca  IX 

af  awll  cobbles,  J5  ' graval,  20  - aaad,  k*< 
plastic  fine#,  cmn*  partlclM  ara  nudarataly 
durabla  tliln  and  platy  sand* ton*  olth  aana  shale, 
cobbles  la  thin  l snare. 

5.5  10.5  Sand,  cUy  olth  graval,  red-bm,  nolat,  nppeere  SC 

t*  b*  oat  be  law  g.0',  trace  of  platy  cabbies, 

20 ' gravel,  30  send,  15.'  plastic  flnaa, 
coarea  tliln  and  platy,  nondurable  with  aana 
■Ndarataly  durabla,  gravel  la  flna  ta  aad.  olth 
we  larva,  no  seepage  noted  Into  pit. 

10.5  ktlti  of  pit  - wet? 


0.0  0.3  rarest  Uttar,  root#  2-3-1  i.pr  1 .lar  0.3  1 

0.3  l.h  Craval,  sand  olth  clay  and  l*  •— 5-S  " 2 " 1.5 

cebblas,  bn,  nolat  ta  art,  5-3-2  ’ J " 3.0  ' 

MW.  15.  cabbies,  35  graval.  12-20-00  " 

25*  Mnd,  25*  plastic  flnaa,  MCI  5.0  I 

co* raa  part .cl**  are  thin  and 

platy. 

).»  5.1  Clay,  gml  olth  sand,  brn,  Ct 

oat,  2C  gravel,  20*  Mnd, 

fines  ara  plastic,  cm raa  particles  ara  Chin  and  platy. 

5.1  S.O  Ll/uaetone,  fran  5.1  to  0.0*  highly  wwthcrad  to  CL  alth  tree*  af  flna 

graval  and  217 : sand,  fine*  are  pUattc.  free  0.0  t#  d.0*  Uneaten*.  It.  gry, 
liny,  eon  ba  scratched  olth  fingernail . eared  place*  up  to  0.15'  long  olth 
■Memos  gravel  alas  places. 

S.O  batten  of  hole  - wet  hole 

ML  (1/7/fd)  2.5* 


0.0  0.5  Caovy  brush  ltttar.  root*  olth  som  anil  blacky  boulder*,  sandstorm 

0.5  5.5  Clay,  aand  with  graval,  bm,  Mist,  25  sand,  20  graval,  55  plaettg 

fines,  (avaro.:*  co-eoaltion) . Com  partlclM  ara  platy  and  In  wail 
orientation,  particle*  ara  nondurable  ala  la  with  saw  Mndston*  (hl^l 

OMthi-rad) 

5.5  0.1  Clay.  Mndy,  rod.  alit,  15  fine  aand,  flna#  are  plastic 

0.1  10.5  Halo,  highly  oaathiTad,  cucavata*  a*  pUty  gravel  olta  place*,  abate 

thin  b-ddod  and  ranges  Tran  gm-gry  to  rod,  partlclM  are  nondurable, 
readily  braate  along  cloavag.  and  bedding  plane*. 

10.5  let  tan  af  pit  - dry 


0.0  0.5  Topaall,  forest  Uttar,  fast*,  ate.  , 

0.5  12.0  Clay,  Mnd  with  gravel,  bm,  nelat,  20.  gravel,  SC 

15  Mnd,  flnaa  or*  plastic,  cmtw  particles 
are  platy  and  nondurable  eliale  with  saw  sand- 
stone, trace  af  awll  cobblw,  nlcacaow  aasdstow, 
nstar 'a ' contain*  ew«  coal  particle*. 

12.0  lattom  af  pit  - 'ry 


O.O  0,5  r*r**t  Uttar,  root*,  ate. 

0.5  2,5*  Clay.  sand,  bm  to  gry,  nolat  Ci- 

te oat,  trace  af  graval,  20’S 
flw  aand,  flaw  ara  plastic. 

2.5  1,0  Sand,  graval  olth  clay  and  SC 

cebblas,  baa,  oat,  ltK  cobble*. 

25*  graval,  )*.  aand,  Mt;  plas- 
tic flw*. 

a.t  (,l  Clay,  sand  olth  graval,  bra  ta  CL 

gry,  oat.  ML  gravel,  25..  aaad, 
flam  ara  plastic,  cm  me  partial** 
am  aha  la. 

d.0  0.0  Shala,  gry  ta  gm-gry.  eat.  aaa 

bo  at » a tab  ad  olth  flags  mall,  car# 
ptocM  op  ta  0.025*  long  olth 
aims  mis  graval  sis*  pieces,  aentalm 
flat  ouath  bidding  planes,  btdraah  j 
to  be  fir.  at  7.«5',  ling. 

g.g  batten  of  pit  - oat  ML  (1/7/00)  2.2' 


0.0  0.5  raraat  Uttar,  rente  with  a fe  awll  asnMtaw  bawldara. 

0.5  U.O  Clay,  graval  olth  wnd.  bm  with  *sw  rod  3 t*  wlat,  a vamp* 
20  travel,  l\  ««u,  H«n  »n  plastic,  awrai  partteVva  era  thi* 
platy  nandurabl*  shala  with  aaw  m.  Ns  tew.  traca  of  awll  cabbie* 
bowlder* . Mndston*  1*  oadavetoly  durabla,  cabbie*  few*  1*  thin  1 
teat  pit,  eater  1*1  contain*  sow  cel  partlclM. 

U.O  nettae  af  pit  - dry  21.  (7/21/50)  lO.?' 


0.0  0.5  ropMfl.  mat*,  ate.,  aaw  one  1 1 boulder*  ns  tod. 

0.5  5.0  Clay,  gravel  with  sand,  bm  *#  rad,  wlat,  traca  af  awll  **• 

20  graval,  15  ' aand.  fine*  arc  plwttc.  cere  partlclM  an 
Simla  olth  a*i«  Mndstana,  cuaroa  particle*  am  mnd  arable.  < 
and  broken  with  f In* mall,  ebtwUl  mot* Is*  am  mal  parti 

5.0  7.5  i.raval,  Mnd  oltli  clay,  rad  to  gry  t*  y*Uw.  oat  free  7.0*, 

aha  la  bedrock  containing  30  plastic  flnaa.  Asia  partlclM  < 
platy.  cMtly  broken  with  flagamsll.  i u liable. 

7.5  12.5  i.  revel  with  mnd,  rad  ta  try,  wot.  hl«#ly  saathrmd  ahate  b*< 

readily  along  bedding  and  cleavage  plane*.  partlclM  am  aaw 
aerate had  with  fingernail. 

12.5  l.sttan  af  pit  - wet  H (7/22/00) 


wr/  r*rr  r*rj  /Of  **  r*  » o' 
/ pw  s/»  /rs» 


g MIL  ML  UUL  kMi  UMS  Lt 


Wr-fr- 


M 1.0 

i.i  u.o 


r«Mt  lltttr,  rw 
Clay.  p««(l  *llfc  i 


1.1  1.0 
0.0  o.l 


I at  til  « Inter  «'i  ate  r.f  fill 

nd.  mMIp*  ate  kwlten,  t*.  yellM-am.  aaltt, 

lew  l.r,  tea  Iter,  Mate  tana,  highly  weath.  rad  Mt#4 
Vtelttan,  10  m)1  haw  Mara,  trace  af  a all 
i.  10  aend,  ftaaa  ara  glMtlc.  ana  lana  al  « 
net  ad  alaag  taat  |lt,  aate  cal  gartlclt-a  fw*l  la  |l|i 


at  (7/11/00)  ary 


Tf  ittL 


>.L. 


0.1 

a.l 


0.1  10.1 

10. 1 


▼agaatl  with  aaai  faraat  Uttar,  raata.  ate. 

travel.  Mnd  alth  clay,  M>krn.  al Ightly  aatat  M ti  0.0,  nalat  fraa 
0.0,  average  ring »altlen,  traea  al  eahblte,  V,  travel,  M aaad.  tine* 
ara  glMtlc,  aaarea  partUlM  thin  and  alary  vender aaa  alth  aaai-  ehal.-, 
flaa  aaO  Mnd  garttee  af  ret  rial  Increee.  a to  Cl  gregarttena  at  1 .1', 
aate  eaal  ftrttelw  eltMe  aataatal. 

Clay.  Med  with  gravel.  rad-hm.  telat.  eggeere  to  ha  eat  free  7.0'.  ee 
eeay age  1"ta  git,  tract  of  ate  11  eahhlaa.  11  fin#  tv  aad.  gravel.  M 
Bead,  ftnee  ara  glaatle.  cecrta  gertlclM  ara  thin  and  glaty  and  eaadurehla. 
Settee  ef  git  - vt*  if.  (7/12/00)  dry 


lElQT^EMV.  QQl.o.  laQQ.  W ".Q. 


her  I tee. 
OIm, 


0.0  0.1  TegMti,  reeta  with  aeaa  faraat  Uttar. 

0.1  10.0  Clay,  gravel,  Mnd  with  cobbl<-e  and  haaltera,  rad-hm,  altglitly  telat  ta 
1.0‘.  telat  '.0  to  0.1',  art  0.1  ta  hattae  af  bale,  average  cangealtlaa 
far  entire  hale,  tree#  af  heuldere,  10  eahhlaa,  21"  gravel,  11  Mial, 
flnaa  ara  glaatle.  below  ».n*  git  contained  II)  Me  11  booldr*  and  IS 
•tell  eahhlaa-Mwtetawa,  with  lanara  af  Cl  with  01  diva  and  <C 
10.0  barton  #f  halt  .wet  hi  (7/22/00)  7.V 


ttAOt^aCV.  OW.T.  ItOO.  700'  n.S. 


Ta  X 
-Li. IX- 


0.0 

0.1 


- greval, 


•lightly  Mtat  ta  I.V,  telat  b<*lm  I.i* 
U Mnd.  i tnaa  are  glaatle.  gravel  la 


faraat  Uttar,  reeti 
Clay,  gravel  and  aanH 
average  cocyoaltlen, 
fine  to  ted. 

Clay,  Mnd  and  greval  alth  eahhleo,  rad-hm  with  w»  black,  nalat. 
ta  ha  art  be law  0.0’ , trace  ef  Mndatane  cabhlaa,  eahhlaa  are  thin  and 
glaty,  2i  Mnd,  2u . gravel,  flnaa  are  glaatle.  > low  O.u*  fine*  dtereaac 
ta  Hi:  (X  gregert  I ana)  end  greval  ta  fine  ta  nad.  law  A.l*  lanara  af  CL 
elth  errant c Incluetana  are  found  below  0.0',  eahhlaa  are  found  in  thin 
lanara,  cearaa  gertlclM  ara  aoteretely  durehla  with  row  nondurable,  no 
aragagr  noted  In  tret  git. 
aettte  ef  gtt  - dry 


tt  182a.  «v.  ">1,1.  -y 

0.0  o.i  Carve t litter 

O.J  10.0  Shale,  highly  ueetharad.  alive  tn  rad-hm,  rva.llly  hmu  along  heddlnc; 

and  lalnt  and  elravrir  a lana  into  fine  tu  «ad.  gravel  al -a  glecee,  trae 


afalay^mnt,  aha  la  la  eaotly  aerate  had  with  (Innnall  end  glccee  ara 
batten  of  git  - dry 


**> 


If  in.  am.  w.r.  i-to.  w im. 


0.0  0.1  f agnail,  reeta.  ate. 

0.1  10.0  Clay.  Mnd  with  prvel,  hra  ta  rad-hm  and  yallaa.hrn;  blue- ary  i.A-10.0', 
telat,  thin  lane#  ef  glaty  •••al#  eahhlaa  at  d.W,  a few  ate  11  eahhlaa  noted 
within  eater tel.  n iragt  egtrla,  1A"  gravel,  IS"  aend,  flnaa  arr  gUstlc. 
eearer  gartlelea  ere  nondurable.  Nil  ta  liny  fro-  ,.0  ta  0.8*. 

10.0  let  tan  af  git  - dry 


TTUkOir.  -iv-n  i*iOa  n«w  .1. 


■ Mnd,  flna*. 


i erect  litter,  reete,  etc. 

Cley,  grrv  l -1th  Mnd,  hra.  olt^tly  eelat.  IS  greval, 
are  gleetlc. 

(•revel,  Mnd  will*  clay,  rad-hm  ta  yellow  brn.  telat,  traca  ef  Mil 
eehhlee,  M greval . 20.  aend,  gleet  la  flnaa,  reerea  gertlclM  are 

0>1»  and  glaty  end  aagwlar,  randan  arlaetatloe,  gerttela*  are  aamiatona. 


Clay,  greval  with  aend,  red.hm  ta  yellm-hm,  nalat.  l*» 
flite  are  glaatle,  iMre  gertlclM  ere  aantetem  and  alala.  Urea  hl#» 
— ‘—-r  O.O-O.l',  cearaa  gertlclM  are  note  arable. 


Mltlon,  Cl 
l wl title 


lettn.  ef  hel.  - wet  & (7/22/M)  7.2' 


r?  112.  C1,CV.  lAll.fc.  .etn.  11AA*  a 


reaeet  litter,  reete.  ate. 

Clay  elth  gravel  and  Mnd,  red  end  y Urn-hm,  telat.  1*1 
11.  greeel,  flnee  are  gUefic,  MgMy  weathered  hadree-. 


AUt  elth  i 
raetheiad  etlti 

3K=  a SMS ' 


I yelU 
k with  I 
t tetariel. 


• with  i 
lae  glaatle  fin 


try.  !!•*,  highly 
, cm  rev  gertlclie 


»••  tea,  aatii 
Atefnd  ctM»«<eten  g 


s— «. 
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D*APPOLONIA 
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rick  MU,  bm.  •u#. fly  -»U«.  *0»  gn 
w pirtUlM  v«  tkla  •#  »Ul» 
r*\  a#  MX,  M >w,  •»«*  »»M* 


cry  mttllng,  »ff 
particle*  ir*  MnAvrak)'  *llt- 


CUt,  with  m#.  kn.  •Il#*»ly  »»l.  «»  pw».  IV  —“d.  «*• 

yUMk,  m 
Clay  »lrt  t 
•ratal.  l»t  «Mi,  ftm* 

rtm.  m#ly  »r«t»r#  alltetwm  0*- 

Clay  vlfk  grata!  an*  M#,  r*d-bm  alt*  yrllaa  and  gnr  — 

■ratal.  IV  aaad.  ftaaa  ara  plaattc,  caarar  particles  ara  » 

Mam  particle*.  highly  weathered  alltataaa  brdmch? 
i «f  »lt  - ky 


r II- a Utf  . ■■«¥*.?»  fffP-n. 


rag  a*k.  raat a.  ate  - art  , _ ,, 

C ratal,  clay  attk  eeml  an*  cabbie*  and  bawldrm, 
kailkr*.  14  cobble*  (»-•).  »»'  tc*—l.  W aa« 
r particles  ara  thin  and  alary.  an-ular,  aar 


a.  arc,  |«:  aaall 
hi.  plastic  fines, 
tana,  mdrcately  krrakli 


ra  Aaakl*. 


batten  *f  »l<  - w«*t  hair  - ka 
trat  ylt,  krtataw  aaall  arraana 


» eandlrlaaa  noted  1-acdlotcly  ufatreaa  fra* 


ff  il\  V*'-  m **•’ 


O.g 

U.s 


>arv*t  Uttar,  raafa.  ate.  ... 

tilt,  gratel  wtth  aan4,  bm.  alight lv  aatat  ta  J.S  , aalat  fm*  1.1  ta 
!.#•,  in  grata l.  It  aend.  ftaaa  ara  magi aa tie  ...  e 

(ratal,  sand  with  clay,  eakhlaa  and  bowlder*.  bm,  art  btlw  ».*i*.  • 

ooderat*  ampm*  lata  git.  I*»  aaall  bowlder*.  IS  anall  ee*blm.  1*. 
■ratal.  aend.  W»  glaatlc  fine*.  eaaro#  gartlelaa  ara  tMn  and 
glaty.  aadarataly  durable  attk  earn  durable.  grata  1 and  aend  atrr  glacaa 
ahaa  rvtdonca  af  rounding.  a am  eaal  gartlelaa  ara  graamt. 

Raftaa  af  gtt  - art  hola.  tl  (T/ll/i*)  4.®* 


TT  Ula  CLT\‘- 


raraat  Uttar,  raata.  ate. 

Silt,  gravel  with  aand,  hra.  aatat,  M'  «waal.  »•'  •*’*’.  f»«ra  err  non- 
glaatle,  caarar  gartlelaa  ara  glaty  and  naderotaly  dumb  It 
r.revel,  clay  alth  aand  and  eakklaa.  km.  art  kalaa  1.0*.  trace  of  amll 
bawl  data.  IV*.  eahklaa  (1/1  aver  •-),  tar  gravel,  ?*>  #*nd.  IT?  finer, 

eaavar  gartlelaa  ara  thin  and  glaty  aand# taw*.  aaderataly  durable, 
earn  round tn«  evident  on  gravel  and  aand  a We  gartlelaa.  —derate  smgo** 
Into  git.  lav  black  organic  drgaalta  acre  found  around  earn  bowlder* 


Marten  af  git  - art  hale.  HI  (7/22/ 


Tf  117.  CUV. 


Korea t litter,  root*,  etc. 
travel,  aand  with  clay,  cobble*.  rad-bm, 
alight ly  nalat  ta  2.0',  ealat  fran  I. O’ 
ta  hattoe  af  git,  trace  af  bewldere,  1®' 
cohblea  (1/2  over  »*1,  W-  gravel,  2dM 
aand,  IS”  glaotfe  rime,  notarial  variable 
along  git,  the  above  la  an  average  cangaattlan. 
cehbloe  and  bowldsr*  ara  found  In  thin  leaaea,  < 
gartlelaa  ara  thin  and  glaty  eandatene  «ad>  rately  durable 
with  aana  durable.  Sane  block  organic  drgaalta  were  found 
around  row  cobbleo  and  bouldora.  sea  coal  graaent. 

•at tow  af  git  - dry  hole. 


TT  IUL. H«tt«  'VAUMfl*  SW.^JL. 


+ ci 


Farvot  Uttar,  raata,  ate. 

Cloy  alth  gravel  and  aand.  md-bm  with  aana  yellow  nettling,  nalat.  If 
gravel.  IK  aand,  fine#  ara  gUatle,  caarar  gartlelaa  ara  glaty,  thin,  and 

nondurable  ehale  with  earn  eandatene. 

travel,  Mlklrt  alth  aand,  bouldere  and  clay,  rad-bm.  wet  b-low  f.l',  CC 

■ode  rat  a aaagaga  Inca  gtt,  aggros,  in'  bewldere,  JO;  cobble#  (1/3  aver  6”) 

JV  travel,  ll'-i  aand,  7®.'  glaotte  ftnra,  eearee  gartlelaa  are  aandatona, 
glaty,  eodccatoly  durable  alth  aaw  durable.  tangle  - 1 l bag  frai 

batten  of  gtt  - art  hola.  HI  (7/32/ad)  J.S*  l.S  ta  ).«' 


leraat  Uttar,  root#,  etc. 

Clay  with  gravel  and  aand,  rsd-bm  with  yellow  natt ling.  nat*t,  15“  gravel, 
11  aand,  ft  no  a ara  glaotte,  ceam*  gartlelaa  ara  nondurable  shale,  really 
acrotckod  alth  ftngamall,  a fee  aandatona  cebklee  noted. 

Slltatana,  grn-gry  to  rad-bm,  nalat,  barely  arretchcd  with  fine  email, 
nad* rarely  durable , bedrock  highly  weathered  and  mcaaate*  m gravel  *t«* 
glacaa,  breaking  along  bedding  and  Joint  glance. 

Mat tan  af  gtt  - dry  hole. 


If  Wa  ftCY.  M ’agaJLtMa.  ^PO'  I .I. 


4.1  4.4  larva t Uttar,  foot  a,  ate. 

0.5  10.0  Clay  gravel  alth  aand  and  eebblee,  red-bm  with  aana  yellow  and  black  nettling  Cl. 
nalat,  congest,  tTOca  af  bauldara,  10'  cobbleo  (1/3  aver  If),  caMlta  and 
bouldora,  durable  aandatana.  IS'  grave),  10'  aand,  flnaa  ara  glaotte,  caarar 
gartlelaa  ara  aandatana  and  af l tat-w, cabbie*  occur  in  lane,  # within  Material. 
10,0  batten  af  git  - dry  hale. 


It  ULJMUJIULJkAtt. 


LSL3L. 


o.a 

J.o 


l.l 

*.o 


raraat  Uttar,  raata,  etc. 

Clay  with  sand,  rad-bm,  alight  ly  nalat,  trace  of  gravel,  IS:,  sand,  flnaa 
ara  pUaMa. 

Slltatana,  atlt  ta  vary  fine  grained  aand  sine  garttelm,  nodrrataly  durable 
gartlaloa,  gm-gry,  aatat,  meavatas  aa  gravel  with  mall  eakklaa  and  aand 
containing  mr  thin  clay  ■■ana.  can  ka  barely  ae retched  alth  flmarmtl. 
•attaa  af  gtt  - dry  hale. 


If  Ola  ML  ML  t»  Hi 

t III 


■ UtT  ill# 


0.®  0.4 

0.S  5.)  Clay,  gravel  with  aand.  kn,  slightly 

gloat  la,  rears  a particles  are  glaty 
anall  cabbies  in  notarial  nad  am  ( 

S.S  M Clay,  oaad,  rad-bm.  nalat,  trees  af 
eaareo  gartlelaa  ara  oaad— able. 

4.0  batten  af  gtt  - dry  bale. 


ir  Hi#,  ml  run-taum.  a 


0.0 

0.H 


•11. 


0.1  ...  . .. 

7.S  • Clay,  aaady;  rad-bm  ta  7.#-,  gm-gry  balsa  7.0’,  mU 

20:  fine  aand.  ftaaa  ora  glaotte,  eaarno  gartlelaa  ara  ■ 
flam  am  glaotte.  Hay  bar  * “ 
af  gjt  - dry  kola. 


rr  at  j-i. 


I.S 

10.0 


leraat  Uttar,  mate,  al 
Clay,  oaad  alth  gravel,  md-kra  ta  yallaa,  nalat,  rvomga  nyultlgi 
2%-:  fine  ta  aad.  grwai.  20.  aand,  ftaaa  aaa  glartlc,  eaama  gartlgM 

nondwmkia  alltatom,  eaama  gartlelaa  Hr 1.0  ta  0.0*. 

Clay,  sandy,  dk.  rad-bm,  avt  balsa  •.**,  trara  af  pave l,  30*  t 
ara  gUatle.  eaama  gartlelaa  ara  madaraOU,  vary  alight  • 

Stltetem.  be  brack,  bra  ta  pa.«y,  art,  M ta  d.S*  ncm 
IS  . glaotte  f las  aad  H aand  .Iran  1.5  ta  11.0'  mtertal  ( 
with  S glaatlc  flnaa.  Coarse  garttetea  aaa  aondumbla.  easily  l 
and  broken  attk  fingernail. 

batten  af  gtt  - eat  bole.  Mala  appears  dry,  little  or  m aaagai 


Tf  IBm  jaoKa. 


raraat  Uttar,  raata,  ate.  _ 

(.revel . clay  alth  aand,  kn,  eligktly  aelot,  XT.  gravel,  15*  aaad,  Oku 
plastic  flnaa,  roam*  gartlelaa  ara  glaty,  seders  ta  ta  aondumbla. 
earn  coal  gartlelaa. 

Clay,  gravel  with  aand,  rad-bm.  mist,  IS",  pavrl,  300.’  aand,  flam  aMfl 

tic,  eaama  gartlelaa  am  mndarebla,  cental—  thin  bade  af  aanC~* * 

am  11  cabblr  alia  glacaa.  Sandata—  la  asdaretely  durable. 

Matt  on  af  gft  - dry  hale. 


Tf  Itf- Alya.  W.**  U*Mo  09'  .«',ta 


0.0  o.s 

0.S  10.0 


It  Uttar,  mats.  etc. 

gravel,  clay  etth  eebblee,  bn,  art  tel—  1.1',  i 

1(  ji  eebblee  (l A aver  •"),  M gravel. 


pit,  trace  d 

aand,  24  ' glaotte  flnaa,  caarar  gartlelaa  ara  shale  and  eendatam, 
glaty  and  In  randan  orientation,  gam  Vela*  are  aademte  to  * 
norton  of  git  - art  hair,  #tt  callage  lag. 


rr  Ml.  P4*.  ui.o.- »*lo„  lQP* 


raraat  Uttar,  mats,  asm  cabblr*. 

Clay  with  gravel  and  aand,  rad-bm  vttk  aa—  ytllaa  and  gry  nattlUg. 
-slat.  U gravel.  10  aand,  fime  am  glaatlc,  eaama  gartlelaa  am  «" 
etonr,  nondurable,  easily  aero  tehee  with  flag— a.  notarial  la  career 
‘tltatona.  alive  alth  asm  yvllsa  aad  gry.  nalat.  scratched  with  ft- 
nondurable  to  aadarataly  dumblr,  readily  bra— a along  bedding  and  all 
planes  to  gravel  and  sent  elva  gartlelaa. 

Hot tan  af  git  - dry  hole. 


it  a ljusu  2JUL  »aL  xl  ia> 


faroat  llttar,  mats.  etc. 

Clay  alth  grovel  and  aand,  rad-bm  alth  amr  yellm  wattling  ta  7.d  , 
rad-bm  frm  7.U-  -.S',  waist,  a few  aandoto— cobble*  noted.  20 : grow 
aand,  fine*  am  plastic,  ft—  1.0-  .5'  gravel  daerease*  t#  Hi.  Conw 
particles  am  glory,  nondurable  aha  la  with  soar 
sot tea  of  gtt  - dry  hala. 


Tf  201  ELCV-  "2S.7,  7^0.  >0'  D.l. 


» with  as—  CL 
•al,  10 


leraat  Uttar,  raata.  etc. 

Clay  with  aand  aad  gravel,  rad-» 
yallaw  and  km  nettling,  mint, 
aand,  flm*  ara  glaatlc.  room*  — tww>  •" 
nandumble  alltatom,  aatarlol  la  c— — act,  a tea 
anall  eondsrsne  cabbie*  noted  to  ).«*,  aatortel 
graded  into  mcsnf-ablo  alltatom  bidroak  at  S.S* 
Slltatan-,  olive,  ealat,  badrvck  kl#l»  aoa>  *C*fiP 
themd  and  braaka  madlly  Into  non— nkte  aand 
and  gmvel  *l-e  gl.cea.  frm  S.S  to  b.S*  allrotanr 
braaka  ►‘owe  to  oC  mtartel  with  skew*  20  glaatlc 
Hum.  -I.0N  10.0*  aatcrlol  aacavatoo  — Cf. 
bedrock  break*  madlly  thl*  bedding  glanoe  and 

r leave  tr  glama.  dC  notarial  earn  ala*  — t*  40  aaad 
and  gratis*  Into  «.r. 

Hatton  gf  git  - wet  hole. 


tim  n»— 


ILiiL 


rrrv.  T>1T.  e*sn.  C-rtyv.  /eH 


I orvet  Utter,  route,  etc. 
Clay,  gravel  wltli  #f 
goeltlon  IS  gravel, 
nondurable  alltatom. 

Octant  af  eaama  garttcU 
gravel  to  20  gravel  •,0-".'  . 
•attaa.  af  git  - dry 


— yallaw,  mint,  i 


10  aawd.  fine#  ara  gleet Ic,  coarse  gartlelaa  am 
. thin  bad  af  oondotam  aabblo  a I -glacaa  at 
rt teles  lncvea—  with  depth  af  gtt  frm  a tree*  kf 


mmmmnmm 


:r». 

0.U 

0.M 

Mrarimw  Msvr|iii 

• oreat  litter,  root*,  etc. 

—X+j 

-2-2.2 

JAA- 

1 

li_ 

lo_ 

2.  » 

.."*i  ■ 

«.• 

2.0 

Clay,  **nd,  orn,  ■slat,  trace 

Cl 

lulC-lf-lt 

2 

2.1 

.*» 

r»  i 

of  cobble*,  trace  of  gravel. 

12-11-11- 

- 

1 

• .’I 

f..l 

»Vl 

TO  aand,  fine#  ara  gleatlc. 

•-2-  -11 

• 

• 

( .0 

N || 

coara  gart  U-l*a  ara  nondweabl* 

12-1  -1  -1 

■ 

S 

1 ».» 

2.0 

ft.S 

Clay,  aand  with  gravel,  bm 

Cl 

irl. 

!■»-•• 

1*  7 

to  red-bm,  -elit,  IS  grav- 1, 

11-21 

Sa 

ft 

1*1.2 

11.2 

7* 

2S  aand,  fine*  are  flattie. 

m. 

11.2 

*>.  i 

contain*  aggro* . 10  email  conbloo. 

(X 

12. 'i 

r. 

ftneo  CL 

pit 
«(» 
m cr 


coaroe  garttdco  are  non^ntif  - |«.  . |l.» 

Clay,  nwI  n(tl'  imwl,  r^-kn,  CL  ' lh.s  \ 

••let,  JO  gravel,  |0  send,  flnra  1|.  2*-.n 

ara  glaattc,  coara  garttclee  ara 
thin  and  »laty  and  nondur*bl« 

Sand,  clay  with  grave* , bm  and  SC 
rad- bn  bio*  10. 1 * , JS  gravd. 

IS  aand,  fine*  ara  elastic, 
cantalna  fro*  a tract  ta  lu  cobble*. 

cental  r*  im*  highly  •* -a  the  red  coal  partlcN  Coer*.  gart  Idea  ara  ntMcrat-'  an.' 
nondurable 

Clay,  ehalr.  red -gry  ta  gry,  t»iln  bedded,  cored  glw.-e  . OS  ta  •».  I'  Ion;-,  worn  brat' 
readily  along  smooth  horizontal  Urddinr  glen**,  core  fit  fairly  e ll  tenet*.,  r wit* 
ao~  Waken  »©n«  a,  aan.  vertical  fracture*  natad  with  »onr  Iron  atainlir.  very  t1 
city  atrata  no tei'.  Clay  not  ’d  0.1*  thick  at  2S.ii*.  Cora  can  b>-  aerate**  • ulti 
f luge m# tl  (core  really  scratched  fran  t«.J  to  2S.V), 

"•ttan  of  halo  - ai-t  halo  *H  ( V /ftft)  Ift.S*  dl  (•:/!  /*•)  tn.O* 


Contain* 
re  glao-  Cl 


r*- 

■•mall  f.P 


I'oroot  Uttar,  roata.  *tc.  -i-ft-L  M 1 Jar  0.0  2.0  IS 

Clay,  aand  with  grovol.  bm.  Cl.  '-lft-lft-lft  * 2 2.0  • .0  IS 

■•tat,  10  fine  gravel,  ?0  ft-d-l'i-l"  - I " .0  L.**  20 

aand,  fine*  ara  elastic.  IQ-1.-1>.-11  - " ft.O  b.ft  >0 

Cloy,  gravel  with  aand.  bm  Cl  b-10-1'  -lb  “ S 0.0  10. 'i  *0 

to  red-bm,  no  let,  10  mo  11  10-10-12-1  - 6 10. 0 12.  '■  2> 

cabblm,  IS  gravel , 2S  aand,  frt  12.0  12.  0 

flnaa  are  elastic,  cobble*  are  11-17-20  >f  2 Jar  12.S  1 .0  »'• 

■odirataly  durable  and  envoi  KXi  1 .n  l’-.S  0 

la  nondurable  ohala.  - 1S.S  l».«  1*0 

Clay,  aand  with  gravel,  rail-  CL  - ll.S  21.0  > 

bm  elth  eoan-  yellow  end  gry.  » 22. 0 Ja.O  ‘.S 

dOfrara  te  be  laminated  Via-  » •>  2».0  ll.f*  100 

S.S',  IS  grovtl,  70  aand, 
fine*  are  glottic,  rr*  atrata 
of  CL  with  trace  ef  gravel  and 
IS  aand,  cantalna  tract  of 

cobMeo,  compaalttsw  variable  according  to  decree  of  oeatharlng  of  different  shale 
unite. 

Clay,  tend  with  grovel,  bm.  Cl. 
te  yelleo-brn,  mist,  10  gravel, 

send.  Un«*  are  glaatlc.  coome  go rt Idea  are  nondurable  ahal*. 

Shalv-clayoy,  red-bm  to  JS.r  and  awd.  gry  to  JJ.0*,  eaally  aerate  hod  with 
fingernail,  coolly  broken  along  mweth  flat  begdlrut  glaum,  cantalna  vert  (.a  I 
fracture*  On  gconoonced  glam  a of  ooo-naoa,  bedding  glanea  and  vertical 
fracture*  «**•!•  ta  tliln  b ddad.  bed*  0.0  V thick,  cored  glocoa  ug  to  0.2'  long 
Core  highly  broken  to  JO."*  with  meneroua  gravel  al»,  gtaco*,  #o«e  broken  on -a 
noted  ta  bottom  of  halo.  Star  Iron  atalntng  noted.  Cent*  I no  earn  thin  cloy  * tret  a. 
lotto*  of  hole  - wet  hole.  tl  (Vl/fC)  2L.S'  It.  (V'Ad)  H.  i’  H C /I  A»)  2‘.l 


0.0  1.0  Cart*>  Wing 

0.0  10. S 'i-nloan  aamle  - 2 ft.  awplee.  tog  of  I 
discarded 

10. S 11.0  Oenlaan  ea-gle  - 2 ft.  aaMplae.  tog  af  I 
dtocarded 

IS  O tattoo  af  hate  - dry  halo 


^**■*■0*  r*otv*.co 'em  g 


HARMON  CREEK  WATERSHED 

n.OOOWATf*  HfTdltCHdlC  0A*  **-  «2* 

•dSHildC TOh  COUHTY.  PCNNSYLbdbUl* 

IOCS  OF  DRILL  HOLES  ANO  TEST  PITS 

U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


PH-479-P 


PLATE  7 

D#APPOLONlA 


\\ 

M 


PLATE  9 


D*APPOLONIA 


DRAWN  ACS  CHECKED  BY 
BY  1-4-7 9 APPROVED  BY 


I 


i 


i 


co 
< 

6 

oo 
r- 

0<E 
Zuj 
i£D 

Is 

C3 
QZ 


sp 


i 


is 

o 
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1.  EMERGENCY  SPILLWAY 
FREEBOARD:  5.1  FT. 

2.  POOL  LEVEL  DATE  OF 
INSPECTION:  30.3  FT.  BELOW 
CREST  OF  DAM 


PLATE  12 

PA. 47 9 DAM 
GENERAL  PLAN 
FIELD  INSPECTION  NOTES 
FIELD  INSPECTION  DATE=  DEC.  5,1978 
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RIPRAP  FAH.URF.S 


p.iri-  at  «»r  «* 


WFRGFNCY  HATE  Reservoir  drainpipe  Rato  hoist  Is  located  on  the  drop  The  operat tonal  condition  of 

Inlet  structure.  Not  accessible  for  Inspection.  the  reservoir  drainpipe  Rate 

should  he  periodically 
evaluated . 


Pact- 


CATES  AND  OPERATION  N/A 

EQUIPMENT 


•* 
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APPENDIX  B 

CHECKLIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 
AND  HYDROLOGIC  AND  HYDRAULIC 
PHASE  I 


% 


OUTLETS  - PLAN 

- DETAILS 

- CONSTRAINTS 

- DISCHARGE  KATINCS 


MATERIALS  INVESTIGATIONS  Included  In  design  nnd  penlnp.v  reports  (sec  Pinto  8 for  tvplcnl  suhsurfnee 

BONING  RECORDS  profile  nnd  Pl.itt'H  r>,  h,  nnd  7 Tor  horfnp  lops). 

LABORATORY 

FIELD 


HIGH  POOI,  RECORDS 


CHECKLIST 
ENGINEERING  DATA 
HYDROLOGIC  AND  HYDRAULIC 

DRAINAGE  AREA  CHARACTERISTICS:  square  miles  (reclaimed  strip  mines) 

ELEVATION;  TOP  NORMAL  POOL  AND  STORAGE  CAPACITY » 902.8  (5±  acre-feet) 

ELEVATION;  TOP  FLOOD  CONTROL  POOL  AND  STORAGE  CAPACITY:  922.7  (166  acre-feet) 

ELEVATION;  MAXIMUM  DESIGN  POOL:  934. 2 

ELEVATION;  TOP  DAM:  935.7  (top  of  overfill) 

SPILLWAY:  (Emergency  Spillway) 

a.  Elevation  922.7 

b . Type  Trapezoidal  open  channel  (critical  depth  overflow  section) 

c.  Width  50  feet  (base  width  perpendicular  to  flow  direction) 

d . Leng t h 250+  feet  (from  crest  to  the  end  of  the  trapezoidal  section) 

e.  Location  Spillover  Adjacent  to  emergency  spillway 

f.  Number  and  Type  of  Gates  None 

OUTLET  WORKS: 

a.  Type  24-inch  reinforced  concrete  conduit 

b.  Location  Near  left  abutment __ 

c.  Entrance  Inverts  El.  880.5 __ 

d.  Exit  Inverts  El.  879.2 

e.  Emergency  Draindown  Facilities  15-inch  reservoir  drainpipe 

HYDROMETEOROLOGICAL  GAGES: 

a.  Type  None 

b.  Location  None 

c.  Records  None 

MAXIMUM  NONDAMAGING  DISCHARGE:  Emergency  spillway  discharge  capacity  (80,000+  cfs) 
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LIST  OF  PHOTOGRAPHS 
PA-479  DAM 
NDI  I.D.  NO.  PA-509 
DECEMBER  5,  1978 


PHOTOGRAPH  NO. 


DESCRIPTION 


Emergency  spillway  approach  channel. 


Emergency  spillway  discharge  channel. 


Primary  spillway  drop  inlet  structure . 


Outlet  pipe. 


' 


Photograph  No.  3 

Primary  spillway  drop  inlet  structure 


Photograph  No.  4 
Outlet  pipe. 
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HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 

NAME  OF  DAM:  PA-479  (KPI  I.D.  PA-469) 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  « 24,2  INCHES/24  HOURS 


1 

2 

Reservoir 

Dam 

. Station  Description 


Drainage  Area  (square  riles) 


Cumulative  Drainage  Area 
(square  miles) 


Adjustment  of  PMF  Jjo 
Drainage  Area  (%)'* 

6 Hours 
12  Hours 
24  Hours 
48  Hours 
72  Hours 


Snyder  Hydrograph 
Parameters 

Zone<3) 

Vct<4) 

L (miles) (5) 


Ct(L-Lca)0’3  (hours) 


Spillway  Data 

Crest  Length  (ft) 
Freeboard  (ft) 
Discharge  Coefficient 
Exponent 


'Hydrometeorological  Report  33  (Figure  1),  U.S.  Army,  Corps  of  Engineers,  1956. 

(2) 

Hydrometeorological  Report  33  (Figure  2),  U.S.  Army,  Corps  of  Engineers,  1956. 

^Hydrological  zone  defined  by  Corps  of  Engineers,  Baltimore  District,  for  determining  Snvder's 
Coefficients  (C  and  Cfc) . 

P t 

^'Snyder's  Coefficients. 

^L  - Length  of  longest  water  course  from  outlet  to  basin  divide. 

Lca  - Length  of  water  course  from  outlet  to  point  opposite  the  centroid  of  drainage  area. 
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COMPUTER  INPUT  OVF.RTOPPTNC  ANALYSTS 


APPENDIX  E 
REGIONAL  GEOLOGY 


Pennsylvania  Dam  479  is  located  between  the  Aunt  Clara  Dome  and  the 
Gillespie  Dome.  The  strata  strike  northeast  and  dip  approximately 
70  feet  per  mile  to  the  northwest.  The  stratigraphic  column  consists 
of  members  of  the  Upper  Conemaugh  Group,  with  shale,  siltstone,  and 
sandstone  the  primary  rock  type. 

The  lowest  stratigraphic  member  of  interest  is  the  Pittsburgh  red  beds, 
a thick  sequence  of  reddish  claystone  and  shale.  Above  the  red  bed 
material  is  the  Ames  Limestone,  a thin  gray  marine  limestone  which  acts 
as  a marker  bed.  The  Ames  Limestone  crops  at  the  surface  or  may  be 
up  to  15  feet  below  the  surface  in  the  vicinity  of  the  dam.  The  Ames 
Limestone  is  usually  highly  jointed,  and  these  joints  may  be  open  or 
filled  with  clay.  These  joints  are  usually  interconnected  with  a pos- 
sibility of  piping  along  the  fractures.  Above  the  Ames  are  22  feet  of 
green-gray  siltstone,  10  feet  of  calcareous  shale,  and  3 to  4 feet  of 
a carbonaceous  shale,  which  is  equivalent  to  the  Duquesne  coal  seam. 
Above  the  black  shale  is  the  Birmingham  Shale,  approximately  35  feet 
thick  and  consisting  of  a reddish  claystone  and  shale,  and  then  the 
Morgantown  Sandstone.  The  Pittsburgh  coal  seam  occurs  approximately 
215  feet  above  the  Duquesne  coal  seam. 

The  only  coal  seam  of  economic  interest  is  the  Pittsburgh  seam,  which 
has  been  strip  mined  and  deep  mined  on  the  ridges  south  of  the  dam  and 
reservoir  by  the  Superior  Mining  Company. 

The  Birmingham  Shale  is  easily  eroded  and  is  known  to  be  slide  prone 
in  the  region.  Approximately  20  percent  of  the  surrounding  area  is 
covered  by  slide  deposits  and  several  recent  as  well  as  older  slides 
have  occurred  near  the  dam. 
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PA  4 7 9,  PA  4 82,  PA  4 64,  NEW,  OLD 
AND  CHERRY  VALLEY  DAMS 

GEOLOGY  MAP 
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